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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a SOIMOSFET 
having a reduced short channel effect. 
SOLUTION: The SOIMOSFET comprises a 
s miconductor substrate of a first conductivity type, 
first insulation film (that is, a base oxide film) disposed 
on the semiconductor substrate, and SOI layer having a 
pair of source and drain of a second conductivity type 
which is disposed on the insulation film with a channel of 
a specified distance formed between the source and the 
drain. On the channel, a second insulation film (that is, a 
gate oxide film) and a gate electrode are formed. In the 
surface of the semiconductor substrate of a first 
conductivity type, there are an impurity region of a 
s cond conductivity type disposed below the channel 
and a high concentration impurity region of a first 
conductivity type which is disposed below the source 
and the drain and has a higher impurity concentration 
than that of the semiconductor substrate. Junctions 
b tween the high concentration impurity region of a first 

conductivity type and the impurity region of a second conductivity type are disposed just below 
th edges of the gate electrode or a little inside or outside of the edges. 
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(54) 4M^&®*±tf*<ofiifi2r*£ 



[M8] j@?t4«^lIUcSO I MOSF.E 
SO IMOSFETtt, »1WBI©* 

^Sto * + * ;b*&/^r-*t<Df|i 2 araso y - x *$ 
tt, &2i&fflR (rfcJb*>y- hlMUl) 



!_3 




(2) 



2 00 1 -284 590 



ntciiML. *K#mtWteQhWMummi.m io 
i»*fl2] -tteflritfiiHioAiStti onmtii 

2 OnmOTtASCt^itS^ 1 KiB8c<D 

[19*^3] uinam i &mm±<D¥m&®<om <* 2 

[ ffi^S 4 ] ffliZ v - X J: Uf K U V >T#©*»# 

«rffi**(«t«(o^«?ft«Ko 1 o 3 *wa 

L 10 4 ttJETF-C*»K *IB^**iUT*©**» 

K«. «e¥W»fiOT«MiUeoi Ott£l±. 10 
2 ^Tr**C4«:4*«ir5lll*3Hl«:ffi«0* 



»««ffi«cfi«'r s* 1 f^oisf^^^. 30 
Bute* * * JbT#Q**»a«»®6c(M-r a» 2 mm 

.•WricEBMWWI. 40 

m e * * * n/T*o**i*»«*ffi5c ttar 2 
**W8 * -f *f 9#i 1 ecg EtftD¥&ttKa. 



10] si mismo^mimsLkicm 1 
migBS 1 *&&r±k& 1 $ 2 ^^co^^ji * 

«ffi**2»«SS[K-r*Xf-9P r i, 

s&a® ccitr £ j: 9 (c« 1 mmm<o * > * * 

ALT/ MC¥VfMO« l MBOMMHIM 2 
WSB««g»ie**»f»aS«*M it/c^l «?633 A * > 

&r i o ^ei^^«f*aas<9E«tt«s. 

[0 00 1 ] 

[«9i©IR-rS«W»W] *»Wtt.'-MOSS*iW*K: 
Kb. SKSO I (Silicion-On-Insulator) MO S F 

[0002] 

4*#^o^^a»D«Rfc#t». mo 

S F E Toy- h«0fM4b»&lTl>*. *»*^P 
•fexjctoUTt*.' «/MB:Sf-iJ«©^f *^S©S4iSv- 

[o o o 3 3 s»«:jai^^*iUfi-c« v y-x-Ku 

to^„ fcr. MOSFETOa*Mfc6C»J60r. 
[0 0 04] »BWj:tC*-?-«:»Jai/fcSO I (Silici 



(3) 

3 

on-On-Insulator) Yv^lsXZ^ ^;U£(t7£j£0te 
MOSFETGCit^ mr + Z&WSfk&'hZ^Ct&tU 
6nrc»4. 07 (a) (J, C<D3:5&SO IMOSF 
ET<D-WV$>Z> 0 

[0 0051 17 < a ) KtjVT S O I MO S F E Ttt> 
SusgUM (tctZtfv>m 7 0 1 £IS5 

SiO, »»«7 0 5±CC % »2*«S (fciittfn 
SS) ©y — *7 0 6 k KU>f>7 07, f t^l/708 

[0006] 

* + *>mmj±nt>izmm.<DMmic-r&'r. s oim 

O S F E TtC4tfl>"C £> v ^^^^;l/^«7 r /<^X<D» 

ffflft*tf^±r^rraHi&«5. ^c-e, soimos 
f e Ticmrzm? * *^a*«r»«-r sVc#>&c, 20 

¥08- 1 5388 0-^>«-C«, TttBWfc«*»«ffc 

£0 07 (b)te, C©J:5fc»#3*ifcS.OIMOS 

[0 00 71 H7 (b)OSOI MOSFETH Tife 
ttMtK8 0 5©JO3£. i7 (a) tCimiO^ 
<fcD?i<i&;£U SO IJlCDnSSy-*8 0 6fc<£tfK 30 
U>T>8 0 7<D^TCC, piOffitfi^Ktta«8 0 
2.80 3 ttwri**. £«CC]mK7tt»«tf&gi* 
^/cC<htC<t0. SOI JlCD?i>*;U8 0 8<D^{i#*fr 

[0 00 8 ] 0*>U 07 (b) fC^tSOIMOSF 
ETH JS^f *;U»tt3&«»#$nfcittlr»iL. SOI 
MO* + * Jl> 8 0 8 !TO«R«*OWft^o 7 r >f 

[000 9]$/c, SOIi©?^;HT«^ 40 

[0 0 10] fCt. ^t^f^$6 

±<OTZ2> SO I MOSF ET 
[0011] 50 



.«H2 0 0 1 -2.84590 
4 

£>CC. #fgljgcr>SO I MOSFETte. IfiSOIi 

icoracoifeM® (TttwtR) «na*tu so 
&»«*©iaffis^«!aMwoa»«s«r p © t *r * ± , 

SO IB©***^XT©»«*K:, nS©W»«« 

*^OSO IMOSFETrtt, SO I 

[0012] Mftfttete. *»W©SO I MOSFET 

<D * + * ;u — » <DSS 2 3MS4> y - J: a K 
* ;u KSftST * (siStc^ $ tx tcW 2 

KttJBt- SI£2«IStJg±, »2»«BLb«:ffiS-r*y- 

[ o o i 3 ] m 1 &Wim<Dm$lZ, 1 0 n mJeUb.- 2 0 
nmOTr*S.- mijte^JB©J93*2 0 nmOTit 
Z> C <br, mi !6ltBI©T©*a9*S«aBD«:^«63 n 

/cp n«^swD«ti«3&s, « i nmm±o*mwm* * 
+ *;u««©a!i/ 3 - > ^ + * ^a**si«E{fcs if. * 

BBW*&©r. « 1 i^^U®<DB/9« 1 0 n m«±T*$ 

[0014111 ttlftBJhCcffifi-T S^M*B<DH3 

2 0nm«±. 3 0nmOTr*6OW3!U>. 
[0015] y -**5 K U V >T*o¥3»*WRa 
®(Dm 1 *^©»iBR^^««0^««aK». C 
0*Wtifi©W6«W[01 0 J «J&Lb. 10 4 S 



[0016] *»^cD**««H©iia*tttt. 

W 1 «*ffl©4«t*««Jb«clS 1 *&&JS (Tift) 

T*. C©3n*fi»Bt±K:. »l*fctt*2»tSS!©¥- 

**B(SOIJB) £Jfc£T£. SOH»6, 9* 

<fc5tt, »2»«sa©-f*>*-r*>aAor, so i 

JS4, •*««E«E«ffi«r»2a»SffltC-rS. SO I JBJb 

icm2&®m (y- hHfkOi) 4y- h«««»dtr io 

A I/ , »2««SecOfcSOIBi*jK*S«<05R*tc • 

fcot, y- hm^icDMiiijccfa^r^fi^w:^ i ams 

tox % m&imtfisoimmmicm-rzx'iic. m2 
mnm<D>(*>zj*y&Ai>x, so \m<omimm 

[0 0 1 7]'c©J:^«clHB5r»ecj:->r. Jfii*&£M 
©TS|5C0*»{*Sfi«M{c?aWROp na6W«S 20 

0 I MOSFET^j&tiCimS. 

[0018] ja*«, wrccjfi 

[00 19] 

[002 0 ] <* l XH0BJB>H 1 1 H 

ffi&BlC&fr* SOIMOSFET100 *7jVT. S O 
'• IMOSFETlOOtt. Pi^lilpli; p 

s*a»«is«±«ctsiaT4»i <os i o, mm era 30 
wnuMUD'i 054, micas i o, mmm\ 0 
5'±ccaa-rs**«JB («t\ rsd i »j 4-r*) 
4. so iaj;te{MTaai2CDs i o, &&i@iog 

4, !2Si O, MlijRl 0 9±CD*>yx^>(Dy- 
h^@l 1 OiHtS. SO I JB» % y- h««l 1 

0T^cffiisri3f3ES©^i'*^i osi. 

1 0 8«r»t?—»pnt MOV -XI 0 6 *J Jrtf F U >f 
> 1 0 7 &^tr. 

[0 02 1 ] p£$««ifi 1 0 1 «, *©«ffifi« 
tc. ?t*;H 0 8<DT*ic(aST-SnM^«J^l 40 

VHHI1 0 2. 1 0 3«f4. C©nlWll««l 
0 4 4, C*i««fp ; fi^HMMMl 0 2/ 1 0 3 
tt % ^Ogftgfi 1 0 1 ftWCfcOT, y- h 1 1 0<D3j§ 

2. 10 3<DW»»Ktt. 10 18 cm-TOt* 

o . nfl^mkw i o 4 (o^vmsmt io 1 ' cm 

ffitt. 1 0 18 cm- J MtA5. 

[0 02 2] m&tiBU 0 5<DJ?3t* % 10nm-2 50 



^200 1 -284 59 0 

6" 

tttS^O. V-X- FU*f>£^t?SO I JI©Ji3*3 
0nmfcW£Lfc. S O I »ic»jfcSftfcnffl*>*Ji; 
1 0 8©^«a«6K«3 x i o ie c m- 3 figr*^ Q 
fSl*&&^l 0 5<DJ1£*2 0nm?ig4LfcC4K:<£ 

tMOS h7>^dr©b*l>««IE«:«lffll-r*C43 , J« 
nJffiCC^C*. «PCC. ***;n 0 8fitTtC. F 
U-f>ITOp» S7«»««102 l 1 0 34ttigCD 
«t^<D««*JBl»*C4tc<fcoT. iS!^9-h* + * 

JE©&irF«?3**C4#T**. 49HBOSOIM 
OS F ETW a - V * * *;I>j^©»&ftK:o 

[0023]@2«, aitC^tSOIMOSFETl 

o otDMsiefcTnTHra*. 

[0024] < i ) *r, H2 (a) JC^TJ:5«:>. * 
HW10 ,( cm" 3 ^ScOpS^<*^2 0 1 
' ±«C. ^> 'J ^ 2 0 n m©f 1 16^ 

H2 0 5*JMU-8 6(C*0±lc. 0 
16 cm- 3 WTOp^SO I H2 0 8£JI3 3 0nmK: 
SIST*. SO IB2 0 8±fc, «HMMbK2 1 1£J5 

fc4*tfb* (A s) £, Sifg^JPmiKttK2 
■0 5T«Opi2*a»<*S«2 0 1 «ffiCC«^S<t 

*>ftAT*. mxfflBfltrK. as^xw-i 

5 0k^ ( F — XS2X10 12 cm' 2 "C>f^>^Al 

[0 0 25] (ii)C<DJ:5ft^*>£AK:J:9, 02 
(b) K*V*\fc5fc, cnr , !IK 
<DnSff««2 0 4*«, Pi^l^2 0 l-KBCCJBJjt 
3;h£„ nS*«2 0 4O«ttft«; ^©y-F^{bX 

(,>. C©A sjtAKlJrO; SO I H2 0 8 te, fcT-*ffi 
S3xi0 ,fi cm- 3 fig©n§tf^4ftS 0 AsSA 

immmz i 1 «wrr*. 

[0 026] (iii)^C(C, 0 2(c) fcjjrr J: 5 CC % & 
i*{t«:J:»9S i O t y— F@KtK2 0 9e?6nml 
KKJBttU ■*©±*cCVD«fc4*K:J:!)JPS , 4 0 0 n 

mejs©^>yx^>H«:i»ir-6. . rie 

>y^fl\ B2.(c) fCin-rjB«*»i. COt^S 
y-Hi^-7^^4lt, pSS-f*>*ttAT 
AftWCCtt, ^P> (B) ^rx 

W-60k^. F-Xfi2xi0 12 cm-'.rSA ' 

U/c. 

[0 0 2 7 ] (1v)^a>aAOlS*, S4 (d) (C^T 

<fc $ k % p ffl*»»s«2 o i »fficcawa©p * spf 

■«»««2 0 2. 2 0 34, SO I12 0 8(C; mC< 



KJS<HftK:. &<£AT£. SlSMBgffirtt. big 
(As) ^im-2 0kd/, F-XIl'xlO 14 
cm" 2 -CftALfco 

[002 8 ] ( v ) A sftAO^. 04(e) CC^V ' 
cfcSfc. SOIISOp* S1W»««2 0 6. 207 

]^g<Dn* SS««ittO. nMC[)*i>*;l/2 0 8 
£&A/t?, V-X2 6&J:tf K W>2 0 7^fiX$Vi 
*. 

[0029] con ebldii <*ei^> zmx. so 10 
g^2o i»c mm&or + zfrv* m^m^mm 

202,.203*MU ^o^ + ^;l/T^tCn^^ 
2 0 4^RWiCim4. 

[0 03 0] <m2^SS^fil>S3« 4 .*§&n<Dm2n 
MKC^A^ S O I MO S F E T 3 0 0 ?:^T„ SO 

IMOSFET30 0tt, flt^W&CWBI 1 CC^SB 1 H 
tW&fi&C*** S O I MO S F E T tmWtZ. tBiS* . 
«. S1CDSO IMOSFET 1 .0 0 tCbOTtt, . p£ 20 
im&m& 1 0 1 flffitCfcttfS p n«^*s. y- M 1 . 

OSFETSOOrii. pl^{^£3 0miOp 
nS£#, y-h3 1 OSSPiETfiiSJ:^, #j2 0nm 

g^oitii. ?-b<D9m*:-75x (+)<as, y 

ltef3^3 0 5©t^T©pn«^<&g£. y-KMSP 
[0 0 3 1 ] pnS^ffiiS*X^fcCiecJ:D. n-;U 

[0 03 2 ] fcte, EI30SO I MOSFET3 00CC 
fe^t, pl^(*IS3 0 1^ItD, ^ + *jUgT<D 

n M*i&®m®<D*m<imm& v 4 x 1 0 1 7 c m- 9 ft 

Ofcc 40 
[0 03 3 ].<»3JO6»®>l84tt, #&BJ<DSS3^ 
SOIMOSFET400 <E>§£gXH£ 
7rVrig-C£>£o SO I MOSFET4 00«. Sfl 1 ^SS 

y-h4i oowaucfcofc. 5«H«cfflar-5. so 

1 MO S F E T 4 0 0 OSSMXfgfci:. ^ 1 HJfcflSS&DS 
OIMOSFET10 0OHJtIg6CH«-r-5*, pn 

^M*^fcK£**fc«>«cy- h©fflHK»«* 

[ 0 0 3 4 ] (34 (a) <b4 (b) &t7jrrX*I&;J: v 81 1 50 



^2 00 1 -2 84590 
8 

jBWB««:rt**ia2 (a) tz (b) ttjfiTxmt. 

\MT<0 n STWttffttt 4 0 4 <D**mm&& 8X10 
[00351S4 ( c ) fCTFtf 5im^T, 0 2 

(c) <Dwm±mu<Di$m-c>f- hm&4 10^$- 

>yO/cf^ v y-hm@4 1 OOpfOH(CffJfi4 1 2ZB 
5£*T«2>p <IM4 1 tctXitS i N (^U3>ti 
K) £CVDT*igfau RIEtX7f>?« 
CttCX^XmfS&ZCttfiVZZ. C<DM&4 1 2£ 
:frLT, #P> (B) £x*jU=F-6 OkeV . K-XS 
2X1 0 ia c m" 2 -CriA-r-2> 0 <!UM4 1 2 *>-7**<L 
LT&1&T&C7)-C. p 4 0 1 ^MtC^fi3c$ 

^^MSp* 1T«W4 0 2, 40 3inM 
»ffi«4 0 4i08^S». M^Sl/ci or 
y- h4 1 OffiSPOKTfitB^^i'HWtcffiarSC 
<tCCfc*. *3Htt«SSrtt.. pn^Itt, y-h 
|ET^:0 iU/ci&^tC, +2 0 nmT?£>& 0 
[0 03 6] C<Df£. 04 (d) iC^f^^iC, {BJII4 

1 2 *i$£u m i n»^«Ta^c<o<ki5i«©*sr 

A s *J*>&A0X s SOIJfltn' M0V-X4O 
6*$J:^ KU^>4 0 Ik&i&tZ. 

[0037] msmmmt&icfrfrzso i mosfet 

4 0 0W ^l$£^4.0 5TBPOpn^©(ia 
m-2S8»B3a4«5S*©flPJ, "Tfirfe^y- FiSTffi 

<!: > P a*«#«Rrt O^Kft^ffi «C <fcD.. W20n 
mCO^ 1 *&f£M4 05^(,tSOI Ji<D^ + *;t/4 0 

8CD^t^^^w-rscim^ e »cc. sn 

•0. Um$t»t^ t U^l^^EOm^ii^iai 

a, £m 6 n * c & -cm? + * jmw* s ti 
[ 0 0 3 8 3 h 5 *&w<om 1 -mzfm&miiCfr 

# J «5> S O I MO SFETi, ^©SOIMOSFET 

is* 5 U-->3>tCcfc0^/cy7^r*-5 o .fit 
^AfccfctfU&BGi, -E-n^tiS7 (a) % 7 (b) tc 
ij^l^OS OIMOSFE TCWtt&^T." — ^T. 

^>f>c, d; e«, *ti^pti*«w©» i . ^2. « 

3»<®OSO I MOS F E TCC»J£T*. 
[0 03 9 ] y^7*^^6*^«cJ:^tC, S£3fcCDSOI 
MOSFET«, ^t^;l/^0. 18am*/c0^ 

Cti«. 0. 1 8 vm<D®L^)\s-JlX, 7.Av? 

&Mcxffk?mimfcBm<Dso imosfeto 

tfi&micmt>ti. ***Jl&&0. 12*im<6C»* 



[ 0 0 4 0 ] £ fc, m 1 ttt$R&StOT^8ftS££ffi 

h itT(4B©rt« ( - 2 0 n m ) tegftJEUfcJB 

i^^^^^^t^tB^L/^^. ***Jl>:g£0. 1 

KiAirn, £6K.-#3 pn 
»^*^-httT©J1-W (+2 0nm) CCiSBtbfelS • 
^. -<£SSifIEr^"ri:5«:, f + *;M@£0. l um. 
*Tifi-5t'tT*>,- U*ti«E*fi5£6CfiiOCi^pItt«C 10 
ft*. 

[0 04.1 3 H6tt. ■ 5Q^7fcCTr5flM0? s '< 
*>K, A, B{*07 (a) *5<J:tf7 (b) KTjrTt&fcO 

[0042] «JL »l-»3jH©Bffir{i, nf** 
;USO I MOSFETfCOlit^ttfc^ . 
P^t^SO I MOSFET0Cfc»fflr*&C<LttS 

[0 04 3] 

.''[JHBOSM] *J6WicJ:tltf. <hSO I JH 

iOWtcffiar *lft*JB©H«€r 2 0 n mJIRtcftK 

HOP n»6«:«fc9 SO 'UBOjlSS/a'->^ + *iW(ll" - 

mi) x&womimm&micm&so i mosfe 30 

[02] 0 1 {C^TS O I MO S F E T©»lli^^* 



(6) ^2001-284590 

10 

[0 3] *£H<D&2 9g^!BCCffi*SO I MOSFE 

[19 4] $pof3li»KS0 1 MOSFE 

• [H5 3-*»^©mi^3jOfi*®«c^*SOIM 
OSFETi, ffi*OSOIMOSFETiO, ft^ 

[06] 05©^7tC^L/c^:^©^l -^3^ 
BmtCfrfrZSO I MOSFETi^SOI MOS 
FETi <Dmf$gfc*7fi1r&~C$> 
[0 7] fi£3^)SO I MOSFETOM^tiT* 

[ft-sK&swm 

1 0 0/3 0 0. 
10 1. 2 0 1. 
1 0 2, 2 0 2, 



400 
3 0 1. 
3 0 2, 



SOIMOSFET 
40 1 pi$ij$Ii 
40 2 y-^iT©pS* 



1 0 3. 2 03. 3 0 3, 40 3 FU^>IT©p1 

20 ined^KWi« 

1 0 4. 2 04, 3 0 4, 404 * + *)l>m.T<Dnm 

1 0 5. 2 0 5, 3 0 5, 40 5 Slil&Kfii (Tift®* 



10 6. 
10 7. 
10 8, 
10 9, 

mm) 

110.. 
2 11, 
A 12 



2 06. 
2 07. 
2 0 8, 
2 0 9, 



2 1 0 
4 1 1 



3 0 6; 

3 0 7, 
3 0 8, 
3 0 9, 



4 0 6 

40 7 

4 0 8 

40 9 



3 10, 4 10 



hfflKu-f>«W 



[0i ] 
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300 
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